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ABSTRACT : PURPOSE: To prevent chippings, to prevent a defective chip from being produced and to 
increase the number of chips per wafer by a method wherein a semiconductor is formed 
on a face (a) of a sapphire substrate and a dicing operation is executed along a boundary 
crossing an axis (c) of the sapphire substrate at a specific angle. 

CONSTITUTION: A rectangular sapphire substrate 1 whose surface is a face (a) and 
whose long side is an axis (c) is fixed onto a silicon wafer by using a wax. A dicing 
operation is executed in a direction crossing the axis (c) (0001) at 55° or lower. For the 
dicing operation, a blade, with a width of 150|xm, which has been coated with synthetic 
diamonds is used. As dicing conditions, the number of revolutions of the blade are set to 
24000rpm and a dicing speed is set to 1 mm/sec. 



COPYRIGHT: (C) JPO 



^ll#rF t2^# (A) ^2-291147 



©int.ci.' mmm^ frp^mm^^ m^m to 2^(1990)11^ sob 



H 01 L 21/78 A 6824-5F 

21/86 7739- 5 F 



@n ® ^1-110965 

©th m ^ 1 (1989) 4>^29B 









/J- 


m 












m 
















@m 


m 








. IE 


m 






©th 


m 


A 


St 






B #fR# B m:k.^m^^&m 1 #it!i 






m. 


A 






IS 


mmii5WBai2:7icBaBrr 2T@ 5 # 2-^ 






m 


A 


m 


l± 


m ^ 









^ m 

1. ^ 0j ® ^ ^ 

^ o 

^ tc :fo' 0^ r . 

if 7 T >f T g ^ © a ® {1120} ±\Z^mW=^M 

^ t y r ^ T mm<Dc n (oooi) tc 

CD ^ it :^ . «^ c . ^ •> ^ izmT ^ o ■ 

- 1 - 



© ai) <2> X ^^ a> •> V r tc , 1; 3 v ^ ® 
^ ^ i^-y ^ t m m \c ^ Aii:/-f-\'^>K^^7tTL 

*3 n T 0^ ^ o 

to . iS ® . U n :/ , ij C7 A ^th ^ ^ ^ ^ > 
^ T ^ ^n-C n ^ ^ ^ > y > t}< m }^ o fiP~5. 

-y f i n ^ ^ ^'J SB 5> © *rj n . tt.;i)<. 

^<a-o^<^^L .v_m s ^ CD jBi ^ ^ ^ ^ -y 

© ^ m ^.^ I&^^tTt,^/;:o X. 

Id ^ r ^ a ^ -y *</J^" ^ o 

^ , ± IB cD i3i ^yi ^ P r ^ to tc i^ic ^ n- 
/ct>cOT?*0. -ecDgCr^ir^ici^ti. i^7T 
-^T^S^^-r^>^3J{*^x/^^D^>^ ^v'^'fcij 

It -5 -7^ -y f V ^ P;^) ih U . ^ -7^ -y r CD ^ ill ^ m 

- 2 - ^ 



mim- ^ '-dr^-s' c vh r * 5 o- 
r r ^ ^ i^x k^/^ ti fz ^ mw ^ V i>v 

0^ r . 7 T T S © a S {1120} IC^^^*^ 

?Bfi£r'5<t^tcgfiiai^7 T >f T'g^®c $i&(oooi) 

ic ^.L r 55^ JSi T ® ft ^ 3^ ^ r 2 :^'lfe]®iS^ 

[ f'p ffl R ^ m ] 

>^ ^ ^ II S^.i- cfc 0 . 7 .T >f T g ^ CO a 

® (1120) tCiJO^T. c fiii (OOOl)IC^ bT55^)^i 

y. ^ -f ch . y t* y M /J^ i 5 c <t ^ IrI ^ 

^ CD a ® {1120} ± * o T . c llh (000 1) C ^ L 

r 55^ T CD ft ^ r- 5^'^ r ^ 2 :^r.fS] ^ ^ v 

- 3 - 

^iD^:fj\^\zV^ ■> V ^ r ^ tc (i v. ^ > y 
^' <D ^ I 9 OMni"e. ^:^22 OimT — ^t?* 

o X . ^ >r •> y ;5 IS] tc jsj r ^ ^ ^ 
i^liCD^/J^^s^il 9 d/m-^ — ^"^'^^^^ ^ ^ 

ic /j: s i . m sfe (- So -r ^ c <t o 

■L y:: o r\ • c liti tc b r 5 5 St m T-T5S ^ ^ 
^ fS] ic ^ ^ V -r ^ ^ ^ ^ if AC ■> ^ 

-^m'5Ln^:^m\z ^ ^ V i?' f ^> tc . c $4 tc ^ 
L' -r\ 3- 5 ^ - 5 5 S O S -e'^f ^0;-:^ lE 3^ f ^ ' 
2 fS] (c ^T 9 ^ tc. Sif ^j: ^ -/ ^ ^ ^ 

i}<hi^n ^ c L ^ o 

- K-eU.^ -y 7-:i;<iE :^-JB'X^tl^S :^ ?^ -e 

* n ti . 1^ 7 T -f T'S^ ® a 'E tc-'i> o^.r c m 

tC^t^LT4 5S^i5Xr 11-3^ -r 5' 2. H ^.^ it ^ ^ L> 
r. > V r T -S* ® si*^ ^ ^5 ^-^^ o 

m\c. IE ^ B X ti g :^ © 7 T- >f T SIS ^ 



>- ;&< ^1? /X < -o^P X . -j^ -A f .V /J.^ /X 0^ c: . 
' i ft ^ ^ < -e ^ . 1 c X ^ 0 © 

J^T. ^ flJ fi^ il ^n- S o T life n;] 

-r^. ^^m.:^^i^<o^^ y ^ r i ^ m m L fz o 
iD^IC, ^:CDlf7T>fT25tS1^6'<y^c?^*>'J:=J 
r:; X ± tc 7 -y ^ T' g] ^ L r . c 2 C ^ L 
r. 0^. 30^< 45S[. 60fSt. 90f2-e5^ 
^ T -5 :^ fS] id >f -> > ^' L o >f y tc A 

}^ y >i ^ ^ y V ^ m ^ ^ 1^0 m<D y ^ - 

i§^24000rpm. ^^-^ i^^'^^'iiS^l mm / s ec-C ^ o 
^ m 2 6 EltCTKTo 

X ^ ^ ^ > cr ^ y ^ V :^ ]^ t (Dm^"^ 

m 7 El tC tt: T o 

_ 4 - 

^t)CD^{^ffit-^CiCJ:0 1 7xv>^:t*9(Cf^ 
^ -e ^ -5 5^ -y 7* £J[ ^ ^in ^ -ti- ^ ^ ^ ^ ^ o 

M CD ^ -fb U C7 A ch I CD ^ 'ffc o ^ ^ ^ 

g ^ -ti- 7 X tC o 0^ T t o - ^ -y t* :^ r^'' 

liili ic ^ b r . 5 b ^ i^Jif X ^ iD ^ :fj \^ y ^ ■> ^ 

^ -r ^ i ^ . ^ .y t- >- ^' CD /J^ ^ (/^ ^ if ^ ^ ^ 

n n c 

4. El S CD fSi ^ ^.S life 

|giEIti-t7T-^Tg^cD5^^ y y yj S^^^ 

u/ciifeQJEi. ^2Ei. ^3Ei. m4Si. m sm. 

4 6 OgE. 9 OSt-il^L,/;::^(S]lc^^'f 

^fS]iC)i4t--6g§{^^^?KL^dPJ^Eir'^^>a 

1 - 7 r T. S-tS 2 --c 

t$ rr DB 5^ ^ S3 



- 5 - 



—316— 



- 6 - 




^ m m IE m c^^^) 

W-m. 1^ 13B 
¥J5£ 1 1 1 0 9 6 5 ^ 

by _ _ 

{ipir 4 5 4 



S (052) 363-2558 



m ^ 



fig 



S:^ (8772) ^il± 
[5JiIE^^®ef^ (^^B) ^"^^ 
¥^ 1^ 8^14H (^i^S ¥^ 1^ 8>^29B) 



(1) f-t^m^iiEBjr 

( 3 ) (m 2 6 EI) 




7. miE<2)f^^ 

(1) ixmm^'^mr ^mm0:>m^ 

( 2 ) njSDS^m 6 Mm 1 5 ^T @ tc r >sr .> V iJ''f?^^ 
L ¥ ^ J t^h^ ^ y ^ :y ^^7j< L 

(3) ElffiCD ^ 2 ^T^Mm 6 ^©EliatCift^D-S^ 

jE-r So 



( 1 ) ftS^i^liEq^-r -s^® 

( 2 ) iSI^^EIffi (m 2 6 SI) 



1 iin 
3 iin 



